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1. Objective 
 

The goal of this analysis is to gauge - very roughly- the need for reinforcements at the top of the tank wall in 
respect to the lateral load applied by the wires. The hydrostatic load was not considered since it would mask the 
effect of the load considered.  The wall was simplistically assumed to be 2” thick for the half bottom and 1” 
thick for the half top. The point loads were also not spread over a more realistic are but applied to one single 
node. 
 

2. Allowable Stresses 

The criterion adopted in this note is: 
 
Stress intensity (2 x maximum shear stress) 
 
shall be smaller than 
 
23.7 ksi (*) 
 
(*) Refer to CB&I documentation (which is based on ASME) – see below. 
 
Note: welds considered to be full penetration, visually inspected and U.T. tested as to allow 100% efficiency. 
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3.  Parameters Used 
 

Program: I-DEAS 11 NX m2 / Simulation. 
Analysis: Linear Static, 
Material properties - 9%Ni steel: 
density  = 7.32986x10-4 lbf.sec2/in4

η = 0.3 
E = 2.88x107 psi 
Elements: thin shell parabolic quadrilateral, average mesh size about 24’, 2” thick for the half bottom and 1” 
thick for the top. 
 

4. Boundary Conditions 
 

Bottom of walls is fixed in translations. Load is applied according to what is shown below. Gravity is also 
applied. 
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5. Results 

The difference between the results averaging the stresses across elements and not averaging is significant, 
indicating that the mesh needs refinement. However, for the purpose of this note, these two results are presented 
and they should be taken as upper and lower brackets for the an accurate solution, which should then rely in 
between these values.  
 
As can be seen in the plots below , the results are acceptable: stress intensity is 17.2 ksi, and maximum 
deformation is 0.21”, in the worst case scenario That indicates that, with the wall thicknesses used in this 
analysis, and  if the bottom is braced appropriately and not allowed to move inwards, the walls would be fine, 
without additional need of  lateral bracing. However, further and more detailed analysis is required. 
 
Note that the higher stresses happen at the top, where the plate thickness is 1/2” only. 
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